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1.0 INTRODUCTION* 

The Control Neoory m/ Dual dank Set* Module provides IK bytes of RAN 
and up to *6K bytes of R0N t organized In 2 selectable OAK banks* The 
nodule cooounlcates ulth the processor over a top plane bust thus alio* 
Ming the processor to operate at Its *a>1aua rate by eliminating the 
bus contention and handshake protocol of the bottoo plane bus* 

The ROMs contain the operating flrowere for the tcrnlnal* The RAM 
provides for a fast access scratchpad for stock operations and prograo 
variables* 

2*0 0PERATIN3 PARAMETERS. 

A suMery of operating paraoeteri for the Control Neoory m/ Dual Bonk 
Sel* Nodule 1s contained In tables 1*0 through S*l* 



Table 1*0 Physical Parameters 



:xs:kis:su»:ss3i:s33ss8bsssssssks3 

Part 

Nonenclature 

SS5S3SSS3MSB&SSC83XISSS 



BS38S3:3S33B333333S3S3ZXS33B3S338SC:3SSS1 



Rubber 

txxsztxaxxtsss: 



026*0*60243 



RON Control Neoory PC* 



I 



Size (L i U i Dt 
♦/-0.100 Inches 

ES33SSS33B333333B8S3S8S 



12.9 s 0.0 x 0*9 



Weight 
CPoundo) 

X3Z3Z3XM 



0*56 



:BBSrB»33IS3eSS5:33:333SB3=13ZBS3BK33BSZZS:B:Z33:33:SS33SS33ISSSSBSt3IXB£SZ:ZS 

Nunbor of Backplane Slots Required: 1 

:33SBZS3ZZS3BSB3333S3ZSZ3SZB«8ZZBXa:3SZ3:Z333BZ333ZZ3ZIZ38S3ZZZS3ZS3ZfZZZBZZZZZ 
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Table 2*0 Reliability and Environmental Information 
czitssts3SSKsss3S3g;:s3ssszBsxs:xS3s:s2::3s::i::rs:s:sBs:s:::s:::szrss3srss2rs! 



Environmental: 



C X I HP Class H 



C I Other: 



Restrictions: Type tested at product level 



SSSSSS3::3S3«St33333S388SS:3St333Z3:iS:332333::3S8ZS3X233S3SS3:3SSS838S33373S 

7 a11ure Rate* 0*8537 Cpercent per 1000 hours) 

2.B121 twlth 12 ROMs loaded on PCAI 

3S88S33SSSS88338S33S:333S8S883883333S:3S833SSSS3333ZS:8i:S8333S33S3838SS8SSSZSSZ 



Table 3*0 Power Supply and Clock Requirements - Measured 
CAt ♦/-5X Unless Otherwise Specified) 

I I 



♦5 Volt Supply 
• 5R0 B)A 



♦12 Volt Supply 
• MA 



MOT APPLICABLE 

ZSS8S:S8SSSS38SS3Z3S8:SZS8SI388S:SS 

lib volts ac 
• A 
NOT APPLICABLE 



-1? Volt Supply 
• B)A 

NOT APPLICABLE 



♦A2 Volt Supply 

a «a 

NOT APPLICABLE 



33SS:sSS3rSSSS3Z3S8SSS8ZSSS83S833SS888S 

220 volts ac 
• A 

NOT APPLICABLE 



:883S338S8X8ZSZ3SS333S8SSSS3S33SZSSS8S8SS3ZSSZS3S8S8SSI33St83ZZ38SZSS8S8SZS8t 

Clock Frequency: NHt 



3ZZC 



NOT APPLICABLE 

S3Z33r3 333ZS2 1X3ZZSZZZZS33S*SZ8Z3Z8SS3SS:38ZSZZS2X83Z33333ZZZ883Z3SZZZ8ZZZZZ 
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Table 4.0 Switch Definitions 
3ezs?:i::z:::ri:?s:::::::::r:::c::::::::r::z::::3::r::::3:3s:zx:2:B:::zssssxxfit 

Function | 

PC A 
Designation 

:si::t::3:zr:sr: 



ROM ENABLE 

(RHI 

Ot2t3****tl2> 



BSO 



0S0 



8S1 



osi 



LRE 



URE 



A10 



All 



A12 



A13 



A14 



CLOSE 

The corresponding 8 block 
of RON Is enabled* 



Hank responds to BANK SEL* 
I Ine equal to a •<)•• 



Sank responds to DISB* RON 
line equal to a *0*« 



Bank 1 responds to BANK SEL* 
line equal to a 9 0*« 



4ank 1 responds to DISB* RON 
line •quel to a *0** 



The loner 512 brtes of RAN 
•T9 disabled* 



The upper 512 bytes of RAN 
9r% disabled* 



*AN responds to AOOR10 equal 
to a «0*« 



RAN responds to ADOR11 equal 
to a *0 V « 



RAN responds to ADDR12 equal 
to a »0«* 



RAN responds to AOOt.lS equal 
to a *0'« 



RAN responds to ADOR14 equal 
to a •<>•• 



OPEN 

:«38SS5SSS3r3SS33SSSSSBSBMBKI 

The corresponding 8 block 
of RON 1s disabled* 



Bank responds to BANK SEL. 
line equal to a •!•• 



Bank responds to DISB* RON 
line equal to a •!•• 



Bank 1 responds to BANK SEL* 
line equal to a •!•• 



Bank 1 responds to DISB* RON 
1 Ine equal to a •!• • 



The loner 512 bytes of RAN 
mrw enabled. 



The' upper 512 bytes of RAN 
•r^ enabled* 



RAN responds to A DDR 10 equal 
to a •!•• 



RAH responds to AD0R11 equal 
to a •••• 



NAN responds to A0DR12 equal 
to a •!•• 



NAN responds to ADDR13 equal 
to a •!•• 



RAM responds to AD0R14 equal 
to a •!•• 



3|llItlSSka3XZ18233233S1333tZ3SICtlC3C8 33S33S33S3:BX333SI3IIX3ISZSS3 33Z3Br8IBIBt 
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stsssssssu::: 

Connector 
and Pin No* 



PI* Pin 1 



Pin -3 

through 
Pin -21 

-22 



5.0 Connector Information 



Signal 

Naoe 



♦5V 

ONO 



SND 



Signal 
Oeacrlot Ion 



♦5 Volt Power Supply 

Ground Co* son Return CPower and Signal! 



> Not Used 
> 



Pit Pin -a 

-H 



Pin -C 

fthroufih 
Pin -S 

-T 

-U 

P1n -V 
through 
Pin -Z 



6N0 



Ground Coaaon Return CPower and Signal I 
hot Used 



1 Not Used 
> 



PRIOR IN 
PRIOR OUT 



Bus Controller Priority In 
Bus Controller Priority Out 



> Not Used 
> 



Isi:sses:ssxs:ss::s3s:::s2ssss3x3ssssss::::::73:::3s:s3ss3ssssssisiissiii:s8s2s» 
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Table 5*1 Connector Information 



:uzstxt:tir:szs3:rs::;:xs:tt::rj:s 



Connector 
end Pfn No* 

tssxxssssssss 
P3t Pin 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-1« 

-14 

-20 
-21 

-2;' 



Signal 
Meee 

onto 

AODftO 

AQ0R1 

AD0R2 

ADDR3 

AD OK 4 

A00R5 

A00R6 

A00R7 

AD ORB 

A00R9 

AD OR 10 

A90R11 

A00R12 

A00R13 

A0OR14 

AD0R15 

top'active 

READ 

MR lit 
STNC.PHASEl 

OMD 



Signal 
Description 

Groun 



Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Addre 

Negat 
Nod 
Cau 

High 
Be 

Nigh 

Sync 

and 



• Hit 

• Hit I 

a Hit 2 

a mt 3 

a Rlt 4 

a mt 3 

a Rlt 6 

a Hit 7 

a Bit R 

a bit 9 

a Bit 10 

a Bit 11 

a Bit 12 

a Bit 13 

a Bit 14 

a Bit 15 

ve True? CLoul Indicates Top Plane 
la Addreaa Recognition CHIgh 
ea a Bottoa Plane Bus Cycle)* 

Indicates Too Plane Bus Oata Should 
Gated On* 

ndlcttts Top Plana Bus Oata la Valid* 

ignal froa the processor (ROSOA-2) 
PHASE1 clack ^rm ANOed together* 



t»ltrStSSIX:SCStJ3S3Sll»»S2SK3SS2 



>roun 

sr33rzz::si:^>t«s»3:u>3:»i:ss2iiii>ns»i 
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Table 5.1 


Conn 


ector Information ICont f d*) 


:i»itiiB»x:::: 

| Connector 
| and »1»< Mo* 

JSIKSSSXSSSSSXS 

| P3 9 Pin A 


:::2:sss?zszssss::£: 
| Signal | 
| Naae j 

xssssssszsxsssss j:s 
| BNO | 


Ground 


:rs::::s::sss33Z3ixxx2s:szszszz:sKS 

Signal | 
Description j 

::x:::::::s:::::x:::::x:x::x=zx233z| 


1 "B 


| 0BIT0 




Data Bit 


o t 


I -c 


| DBIT1 




Oata Bit 


1 | 


1 "0 


| DBIT2 




Data Bit 


2 I 


1 -* 


| OBITS 




Oata Bit 


3 f 


1 " F 


| OBIT* 




Oata Bit 


4 | 


1 " H 


| 0BIT5 




Oata Bit 


5 | 


1 "J 


I DBIT6 




Data Bit 


6 1 


1 " K 


| DBIT7 




Oata Bit 


7 | 


1 -*- 






Not Used 




1 "* 


| BANK SCL* 




Rank select bit t one of the two J 
bank select lines* | 


i -* 






Not Uted 




1 -P 
1 -* 


| I/O 
| SYNC 




Negative True* (Low) Indicates j 

CA1S Alt A13 A12I s C1000IH and | 

output device selection* | 

Sync signal froa the processor CB080A-2)* | 


1 -s 






Not Uned 




1 -1" 


1 wo 




High 'Indicates Vrlte or Output Cycle* | 


1 -u 


| DISABLE RON 




Used as another bank select bit* j 


1 -^ 

1 ~w 






Not Used 




1 *x 


| NENR 




High Indicates Current Cycle 1s a Neaory | 
Read* f 


1 "* 


i 

| BNO 




Not Used 




1 -* 




Around 





■ SIIC3II3HI&SZIS33X3333IMSCS8SXStZS3SX3X|333Zlx:«3C3333333S3IS«3»3IIZI3X33ZCS 



Control fteoorr M' Oual Rank Seloet Nodule 



11253-91243/06 
Rev JUN-10-B0 



Table 5*2 Test Conneetor Information 



t£t::ssssss::ts:; 

Connector 
and Pin No* 

P2t Pin 1 

- ? 

- 3 

- ♦ 

- 5 

- 6 

- ? 

- ft 
• * 

-10 

-11 

-12 

Mn -13 
through 
Pin -15 

X3s:::»sss::ts: 



::::s:r;js: 
Signal 
Naoe 

ABUS6 

ABUSO 

ftOMOO 

ABUS9 

H0H02 

ABUS2 

ABUSO 

RON04 



R0A11 
ROM 3 

:s:::sss:ts 



Signal 
Oetcrtptlon 

Internal Addreoo Ruo Bit 6 

Internal Addreoo But Bit 4 

Pteoorr Block 1 Select Line 

Internal Addreoo Bua Bit 9 

nemo ry Block 3 Select Line 

Internal Addreoo But Bit 2 

Internal Addreoo But Bit 

Heoory Block 3 Select Line 



srsscss 



xrrxxsx 



Not Used 

Meoory Block B Select Line 
Neoory Block 10 Select Line 

Not Uoed 



ss:s:::s:sss?s::»s3ss»ssts332zssass33:»SM: 



33SSII 
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tixcssss:si3£s:s: 

Connector 
and Pin No* 

sssssscsssz::: 

P2« Pin A 

-8 
-C 
-0 
-I 
-F 
-H 
-J 
-K 
-L 
-N 
-M 
•P 
-R 

SBSBS8IXSZ8SSSSSS 



Table 5*3 Teat Connector Information f Cont'd*) 



Signal 
Naoe 

ABUS7 

ABUSS 

ABUS3 

A4US8 



RONOl 
ABUS1 
R0N03 
ROMS 
ROH10 
R0H1? 
R0N14 

R0N15 



l> 



Signal 
Otacrlpt Ion 

Internal Addrett Art Bit 7 

Internal Addreaa Bua Bit 5 

Internal Addrett Bua Bit * 

Internal Addrett But Bit 8 

Not Uted 

Neeory Block 2 Select Line 

Internal Addrett But Bit 1 

Neeory Block 9 Select Line 

Neeory Block 6 Select Line 

Neeory Block 7 Select Line 

Neeory Block 9 Select Line 

Neeory Block 11 Select Line 

Mot Used 

Neeory Block 12 Select Line 

Not Uted 



:::z:ss:ts3ssxi3Jss:2Bzs:z:::zx::3sz33X3Si3Sis:z2S8S3zss?sss:s8 
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3*0 FUNCTIONAL OE SCRIPT I ON. Refer to the block dlagraa (figure 1>» schema- 

tic dlairea (figure 3)t tiling dleqraa (figure 2)t coaponent location 
dlagraa (figure 41 t *n* parts Hat (02640-602431 located 1n the appen- 
dix The 02*40-60243 RON and 02640-60241 EPRON Control Neaory PCA use 
the saae block* and tlalng diagrams* 

The Control Neaory u/ Dual Bank Select Module provides prog ran storage 
In Read Only Neaory (RON) for the Procettor (8060A-2) Nodule uhleh con- 
trola the functions of the terminal. By coaaunlcatlng over the top 
plane butt the aodule peralts the processor to operate without »ny wait 
states luring Instruction fetch tnt stack operations* The block dlagraa 
shows the functional configuration of the aodule* 

The board Is design to use NOSTCK NK36000-4/1 Roas with access tleea 
of 200/ J 30 nanoseconds or MOTOROLA NCN6BB364 Roas with access tlae of 
250 nanoseconds* 

Note: These RONs have power down capability whan they »rm not sele- 
cted* 
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3.1 DATA AND ADDRESS DRIVER LOGIC • 

3*1*1 Tht data drUtri or« bidirectional buffers which present minimum load- 
ing to the CPU ond synchronize the eovenent of date along a bidirectio- 
nal but on the PCA* The drivers »r€ enabled only when the control logic 
determines that data Is reculred at the CPU or at the local RAN. There 
1s one set of drivers for transferring Information froo the PCA to the 
CPU and another for bringing data froo the CPU to the local RAM* 

3*1*2 Data on the top plane bus CP3 connector) 1s applied to the Inputs of 

U1S and driven onto the Interne! bidirectional data bus CDBUSO- DBUS7). 
Data froo the ROMs C6K by bits) 1s driven onto this same Internal 
bidirectional bus* Address Information 1s buffered on the processor 
(0OAOA-2) PCA? driven onto the top plane bust and then through U24t and 
U25 to the RON and RAN Input pins* 

3*1*3 The least significant 13t and 9 address lines distribute oddress Inter- 
action throughout the RON and RAN arrayst respectively* The 7 highest 
order bits »r9 eieolned to deteralne whether or not the PCA 1s being 
addressed* 

3*2 RON ARRAY ANO RAN MEMORY* 

3*2*1 The Control Memory PCA Is designed to work u1th the Nestek t*K RON 

Cpart nuaber 30000-4/5) ar Motorola fpart nuaber MCN00S304)* The ROM 
chips are mr* programmedt 250/300 nanosecendm access timet 04K bltm 
organized as 0K by bits* 

3*2*2 The RAN chips are static 4K N-channel NOS devices that are organized as 
IK by « bits* 
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3.3 RAN £KAtfLE LOGIC • 



3.3.1 The IK RAN It aade up of luo 1 

RAN say oe positioned anywhere 
address select switches Al*t A 
deteralnes when the RAN block 
applied to the coaparator la a 
net tin Qf Caee Table 4.0) • The 
the RAh to be configured at en 
entirely disabled »r enabled C 
gnlzes the address applied to 



K by 4 static N-channel *oa chlpt. The 
with In the range 36-64K by using the 
13t A12, Allt and A10. A 7-bit coaparator 
Is being addresssed. The constant being 
et aa per the description of the snitch 
URE and LRE select switches also allow 
upper or lower 512 byte blockt or to be 
r.et Table 4.0). When the coaparator reco- 
Iti the RANs are enabled and the RONS are 



disabled • The coaparator logic alae returns a TOP ACTIVE signal thro- 
ugh the TOP ACTIVE logic. 

Display Neaory Nap showing »t% exaaple of RAN positioning. 

»ks3C3::s::::ss:s:»8:s:e::s FFFF C64K) 
I 



E0OO C37KI > IK of RAN positioned 

1 between 96 and 57K. 

0E00 > LRE enables OC00 to 

> ODFF. URE enablea 

0C00 C36K) 1 OE00 to OFFF. 

Add. -ae Switch Settings 

333333333 3333 3333338333 

| A14 • Open | 

| A13 •••••• Closed f 

| A12 .••••• Open | 

I All Open | 

| A10 •••••• Open | 

C00O (48K) 3S33333333333SS333333SS 



Upper 


912 


Bytes 


of 


RAN 


Lower 


912 


Bytes 


of 


RAN 



3383SS333333333S33SS33S 333 33X8 



Note: All the switches en the board can be replaced by Juapera. Insert 
luapers for closed switches. 



3.3*2 The CPU provides all the set up and hold t1«es rt quired by the aeoory 
chips. Figure 2 shows the read) and write tlalng relationships. The 
write signal Is used to disable the RAN outputs and the 110 atgnal la 
used ta direct data fraa the precester ta the RANs. The WRITE pulse 
causes the RANs ta stars the aurrent state of the data lines at the 
location addressed by the address lines. 
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3.4 RON ENABLE AND BANK SELECT LOSIC • 

3.4.1 Each of the BK RON chips nay be indlvlduilly disabled. This feature 
peralts substitution of specialized flrnware for specific applications 
without requiring a complete new set of aaek progressed RONs. tf an AK 

AON fo de-selectedt the RON ENABLE logic u111 not return a TOP~ACTIvr 

signal when 9ti access Is asde to that 8K block* Br using an tPRON PCA f 

It Is possible for an EPRON to reside 1n the ia*t address space as a 

disabled RONt thus a substitution oay be accomplished. 

3.4.2 The BANK SELECT LOGIC allows the placement of each 48K RON array at 1 
of 4 48* blocks. The bank nuober Is selected by the DIS RON and BANK 
SEL. It.ies. The switches BS0« CSOt BSlt end 0S1 mr9 used to set the 
bank address that each 48K bank resoonds to. On board logic prevents 
either bank froo being accessed If both have been assigned the sane 
bank nuober Csee Table 4.0>. 

3.5 TOP ACTIVE t AMD READ LOGIC • 

3.5.1 The TOP ACTIVE LOGIC recleves enabl- signals froo the RON and RAN 

enable logic and returns a negative true TOP AcTivC signal to the 
processor C 8080A-2 I PCA • 

3.5.2 The READ LOOIC esaalnes the status froo the processor C 8Q80A-2 I 
PCA to doterolne If the cycle Is going to be a read. 



This allows the TOP ACTIVE LOGIC to return a TOP ACTIVE signal 
1n tine to prevent a bottoa plane oeaory cycte • 
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4*0 TIMINO CONSIDERATIONS, 

4*0*1 The 80804*2 Processor 1s driven by o clock which hss a basic period of 
400 nanoseconds* There %f two clock signals which drive the CPU and 
ere generated on the Processor C8080A-2) PCA« These clock signals 
govern the tlalng of addresses coning froa the C°U and deteralne the 
set up tlaes required for Inforaatlon that Is returned froa the aeaory 
to the processor* The tlalng dlagraa (f1<iure 2 It shows the tlalng for 
PHAiEl ^n4 PHASE2 and the resultant access tlae that Is avail abe at the 
pint af the CPU* 

#•0*2 Addresses becoae valid at the pins of the processor a aaxlaua of 145 

nanoseconds after the rising edge of PHASC2* Data aust be valid at the 
processor 14 7 nanoseconds before the leading edge of the T3 PHASF2* 
The tlae required froa output of the address until the data oust be 
valid at the CPU Is 450 nanoseconds* 



4*0*3 The tlae required to return the TOP ACTIVE signal It also shown 



In figure 2* The TOP ACTIVE signal prevents a hot too plane aeaory 
cycle* The tlalng required for the return of tMs signal 1s 26/126 
nanoseconds for 400/500 nanoseconds processor* s clock cycle* 

Note: the tlalng dlograa Indicates the worst case possibilities* 
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P3-20 WRlTf r 



P3-W 

Pi-T 

Pl-U 

P3-* 



P3T 

P3-B 
P3-C 
P3-D 
P3-E 
P5f 
P3-H 
P3-J 
P3-K 

P3-P 
P3-X 
P3-R 



Rf AD r*- 

PRIOR IN f 

PRIOR O10T> — I 

DiSABtr 

ROtt 
BANK t>- 
SEL. 



V* 



D3 r^^f^£7^P-^- 



D4 r— i-^rp^l-i— ^ 
D6 t^J-jj^pP-e-^l 

SXNC E^ 



P3-.2I SXNCA D>- 



P9-2 
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